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DETAILED ACTION 

1 . Examiner acknowledges the response filed on 7/28/2006 containing remarks and 
an IDS. 

2. The rejection is maintained: 

Election/Restrictions 

3. This application contains claims 44-281 drawn to an invention nonelected with 
traverse. A complete reply to the final rejection must include cancellation of nonelected 
claims or other appropriate action (37 CFR 1.144) See MPEP § 821.01. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459. (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1. Claims 1-25 and 38-43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Marinangeli (US 6187981), hereinafter "Marinangeli 1", in view of 
Marinangeli (US 61 1 1 158), hereinafter "Marinangeli 2". 

2. With respect to claim 1, Marinangeli 1 discloses feeding paraffins into an 
isomerization unit; sending a portion of the isomerization product containing lightly 
branched paraffins to a dehydrogenation zone; sending a portion of the 
dehydrogenation product containing paraffins, liner olefins, branched olefins, and 
aromatics; sending the stream to an alkylation zone; and recycling the unreacted 
paraffins to the dehydrogenation zone (see Marinangeli 1 , column 29, line 34 - column 
31, line 31 and column 25, lines 23-38). 

Marinangeli 1 does not disclose feeding olefins in the isomerization unit to 
produce branched olefins from linear olefins, feeding the isomerization product to the 
alkylation zone to produce alkyl aromatic hydrocarbons comprising a branched alkyl 
group, separating the alkyl aromatics from the alkylation product stream and separating 
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paraffins and unreacted olefins from the alkylation product stream, feeding the paraffins 
and unreacted olefins to a dehydrogenation unit to produce olefins and introducing the 
olefins into the isomerization unit. 

However, Marinangeli 2 discloses feeding linear olefins to an isomerization step 
to produce branched olefins (see Marinangeli 2, column 9, lines 29-31 and 64-66) and 
feeding the isomerization product to an alkylation zone to produce phenyl-alkanes for 
detergent range alkylbenzenes including linear, branched, and modified alkylbenzenes 
and producing unreacted benzenes (see Marinangeli 2, column 5, lines 49-56 and 
column 10, lines 30-35 and 47-50). 

Marinangeli 2 discloses that the isomerization step converts linear olefins to 
branched olefins and that branched olefins react with aryl compounds to form alkyl 
compounds (see Marinangeli 2, column 10, lines 19-25). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Marinangeli 1 to include feeding linear 
olefins to an isomerization step to produce branched olefins and feeding the 
isomerization product to an alkylation zone to produce phenyl-alkanes for detergent 
range alkylbenzenes including linear, branched, and modified alkylbenzenes and 
producing unreacted benzenes in order to convert olefins to alkyl compounds. 

Also, it would have been obvious to separate the unreacted aromatics and the 
unreacted paraffins and olefins from the alkyl aromatic product in order to obtain a pure 
product. 
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In addition, according to In re Burhans, 154 F.2d 690, the selection of any order 
of process steps is prima facie obvious in the absence of new or unexpected results 
(see MPEP 2144.04 IV. C). 

Therefore, it would have been obvious to place the dehydrogenation step after 
the alkylation step instead of between the isomerization step and the alkylation step. 

3. With respect to claims 2 and 3, Marinangeli 2 discloses where the olefinic 
feedstock can come from and olefin oligomerization process or a Fischer-Tropsch 
process (see Marinangeli 2, column 8, lines 22-36). 

4. With respect to claims 4 and 5, Marinangeli 2 discloses where the olefins and 
paraffins have a number of carbon atoms between 10 and 14 (see Marinangeli 2, 
column 7, lines 19-25 and 50-54). 

5. With respect to claims 6 and 7, Marinangeli 1 discloses where the isomerization 
unit is operated at a temperature between about 122 to about 752 degrees C and a 
pressure of about 1 atm to about 2000psig (see Marinangeli 1, column 10, lines 27-35). 

6. With respect to claims 8 and 10-13, Marinangeli 1 discloses where about 25 % of 
the olefins are unbranched, branched olefins with two branches comprise less than 30% 
of the branched olefins, and olefins with one branch comprise more than 70 % of the 
branched olefins (.70*75 + 2*.30*.75 = 1 branch per olefin) (see Marinangeli 1 , column 
17, lines 44-51 and column 18, line 64 - column 19, line 13). 

7. With respect to claim 9, Marinangeli 1 discloses where the lightly branched 
olefins can have branches selected from methyl and ethyl groups (see Marinangeli 1, 
column 18, lines 49-52). 
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8. With respect to claims 14-16, Marinangeli 2 discloses where the branched olefins 
are monomethyl branched olefins (see Marinangeli 2, column 10, lines 6-8). 

9. With respect to claims 17 and 18, Marinangeli 2 discloses where the olefins 
comprising at least one quaternary carbon atom comprise less than 1% of the olefinic 
feedstock (see Marinangeli 2, column 8, lines 18-21). 

10. With respect to claims 19 and 20, Marinangeli 1 discloses that discloses that only 
one methyl group branch is preferred (see Marinangeli 1, column 22, lines 12-14). 
Therefore, it would have been obvious to have the alkylation unit configured to produce 
greater than 85% monoalkylated aromatics because such products are preferred. 

1 1 . With respect to claims 21 and 23, Marinangeli 2 discloses where the ratio of aryl 
compounds to monoolefins is between about 1:1 to about 35:1 and that the aryl 
compound is benzene (see Marinangeli 2, column 10, lines 19-46). 

12. With respect to claim 22, Marinangeli 2 discloses where the alkylation 
temperature is between about 80 and about 200 degrees C (see Marinangeli 2, column 
10, lines 50-53). 

13. With respect to claim 24, Marinangeli 2 discloses where the alkylation unit 
produces monoalkylbenzenes (see Marinangeli 2, column 10, lines 30-35). 

14. With respect to claim 25, Marinangeli 1 discloses where the alkylation has an 
internal quaternary phenyl-alkane selectivity of less than 5, where the lightly branched 
olefins can have branches selected from methyl and ethyl groups, and where about 25 
% of the olefins are unbranched, branched olefins with two branches comprise less than 
30% of the branched olefins, and olefins with one branch comprise more than 70 % of 
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the branched olefins (.70*.75 + 2*.30*.75 = 1 branch per olefin) (see Marinangeli 1, 
column 17, lines 44-51, column 18, lines 49-52 and 64 - column 19, line 13, and column 
22, lines 24-31). 

15. With respect to claims 38 and 39, Marinangeli 1 discloses where the 
dehydrogenation unit is operated at temperatures from about 400 to about 900 degrees 
C and pressures from about 1 kPa to about 1013 kPa (0-10 atm) (see Marinangeli 1, 
column 17, lines 6-10). 

16. With respect to claim 40, Marinangeli 2 discloses where the dehydrogenation 
product stream contains mostly unreacted paraffins and 20% olefins (see Marinangeli 2, 
column 9, lines 18-28). 

17. With respect to claim 41 , Marinangeli 2 discloses passing the dehydrogenation 
effluent to an isomerization zone (see Marinangeli 2, column 9, lines 11-14 and MPEP 
2144:04). 

1 8. With respect to claim 42, it would have been obvious to one having ordinary skill 
in the art to recycle the unreacted paraffins back to the dehydrogenation unit in order to 
obtain more product out of a given amount of feed. 

19. With respect to claim 43, Marinangeli 1 discloses where the alkylbenzenes are 
subject to sulfonation to prepare alkylbenzene sulfonates and polyakylbenzenes (see 
Marinangeli 1, column 23, lines 8-14). 

20. Claims 26-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marinangeli 1 in view of Marinangeli 2 as applied to claim 1 above, and further in view of 
Funk (US 5523503). Marinangeli 1 in view of Marinangeli 2 discloses everything in 



Application/Control Number: 10/772,023 Page 8 

Art Unit: 1764 

claim 1 and Marinangeli 2 discloses that branched olefins are fed to the process (see 
Marinangeli 2, column 8, lines 22-25), but do not disclose adding paraffins or olefins to 
adjust the ratio of paraffins to olefins. 

However, Funk discloses adding either olefins, such as the linear olefin butene or 
paraffins at a number of points along the flow path of the feed to aid in controlling the 
paraffin to olefin ratio (see Funk, column 6, lines 51-53, column 7, lines 20-22, column 
11, lines 42-45 and claim 13). 

Funk discloses that it is preferred to maintain high paraffin to olefin ratios (see 
Funk, column 11, lines 50-54). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Marinangeli 1 in view of Marinangeli 2 
to include adding either olefins or paraffins at a number of points along the flow path of 
the feed to aid in controlling the paraffin to olefin ratio in order to maintain the preferred 
paraffin to olefin ratios. 

In addition, in the case of In re Burhans, 154 F.2d 690 (CCPA 1946), the court held that 
the selection of any order of performing process steps is prima facie obvious in the 
absence of new or unexpected results. Therefore, the changing of the location of 
adding olefins or paraffins either before or during isomerization or alkylation or both, 
would be changing the sequence of performing process steps and thus would be 
obvious. 



Application/Control Number: 10/772,023 Page 9 

Art Unit: 1764 

Response to Arguments 

21 . Applicant's arguments filed on 7/28/2006 have been fully considered but they are 
not persuasive. 

22. Applicant argues that there in no motivation to combine Marinangeli (M1) 
teaching feeding paraffins into an isomerization unit and Marinangeli 2 (M2) teaching 
feeding linear olefins to an isomerization step. In response to applicant's argument that 
there is no suggestion to combine the references, the examiner recognizes that 
obviousness can only be established by combining or modifying the teachings of the 
prior art to produce the claimed invention where there is some teaching, suggestion, or 
motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. 
Cir. 1992). In this case, the motivation is that the iomerization step of M1 can be used 
to convert linear olefins of M2. 

23. In addition, it would be obvious to integrate the processes of M1 and M2 in to a 
single process according to MPEP 2144.04 V. B., citing In re Larson, 340 F.2d 965, 968 
(CCPA 1965), which held "that the use of a one piece construction instead of the 
structure disclosed in [the prior art] would be merely a matter of obvious engineering 
choice." Therefore, in the instant case in would have bee obvious to integrate the 
paraffin process of M1 with the olefin process of M2. 

24. In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
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any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 

25. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Douglas whose telephone number is 571-272- 
1087. The examiner can normally be reached on 7:30 A.M. to 4:30 P.M.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 571-272-1444. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JCD 

10/07/2006 
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